The experiment studies the effect of baicalin and baicalein on mice U14 cervical cancer and its pharmacokinetics in mice. By using different mouse models of cancer treatment program administered and uptake kinetics experiments, tissue distribution experiment, excretion, and metabolism in experimental experiments, we found that baicalin and baicalein can improve immunity and the ability of antioxidation and inhibit the growth of tumor. The absorption of intestinal drug takes place in intestinal tract. Tissue distribution was ideal. Because of the ideal drug distribution, the liver and kidney were protected. Drug was mainly excreted through the feces and bile excretion.
Introduction
Cervical cancer is one of the most worldwide serious malignant tumors that threat the lives of women. It ranks second in malignant tumor in the world [1] . In recent years, scientists explore the prevention, treatment, chance to reduce cervical cancer incidence, and mortality. Working though many years, scientists investigate some effective drugs, but it still needs a large number of experimental data as a powerful support.
Scutellaria baicalensis is the roots of Scutellaria baicalensis Georgi with the functions of clearing heat, detoxification, hemostasis, and tocolysis. Modern pharmacy studies prove that Scutellaria baicalensis root contains many kinds of flavonoids, including baicalin, baicalein, wogonoside, and wogonin which are the main effective components [2] . Baicalin and baicalein perform some pharmacological activities such as antioxidant, antiradiation, antibacterial, antiviral, antitumor [2, 3] . Some researches show that after glycoside bond of baicalin and wogonoside hydrolyzed, they will produce glucuronic acid and aglycones which can be absorbed in the stomach and intestine [4] . As a prodrug of baicalein, baicalin can be hydrolyzed by the intestinal flora enzymatic into the baicalein, which can be absorbed by the colonic epithelial cells. The absorbed baicalein was immediately reduced to baicalin, with blood circulation to the body organs and tissues; it produces some drug effect. Lots of experiments show that, due to the intestinal circulation, baicalin and baicalein perform a double-peaks phenomenon. At present, Scutellaria baicalensis preparations on the market mainly contain baicalin as the main component; the bioavailability is not ideal [5] . So, there is a need to explore the law of absorption of baicalin and baicalein and improve the efficacy of drugs.
In this experiment, baicalin and baicalein were discussed to explore the effects on U14 cervical cancer and its pharmacokinetics in U14 cervical cancer in mice. High performance liquid chromatography was used to detect relevant indicators [6] and provide data support for development and improvement of skullcap root. 
Experiments

U14 Cells of Mice Abdominal Cavity Passing and the Establishment of U14 Cervical Cancer in Mice
Model. Two female mice were selected and disinfected and then the mice were injected into cervical cancer U14 cells [7, 8] . After 5 days, mice abdomen was markedly swollen, diet and activity decreased significantly, and mice ascites was collected. The ascites were centrifuged for 5 min, the supernatant was removed, the added amount of NaCl solution was washed once, adding NaCl solution, adjustment cell concentration of 2 × 10 6 /mL. Subcutaneously injected U14 cells 0.2 mL into per mouse at the left fore alar [6, 7] .
Research Methods of Antitumor Effect.
The 40 tumorbearing mice were randomly divided into four groups of 10 [9, 10] . According to the following scheme to drug treatment.
The first group: baicalin (40 mg/kg), lavage, 10 a tumor-burdened mouse, each 0.2 mL.
The second group: radix scutellariae (40 mg/kg), lavage, 10 a tumor-burdened mouse, each 0.2 mL.
The third group: cyclophosphamide (25 mg/kg), injected, 10 a tumor-burdened mouse, each 0.1 mL.
The forth group: physiological saline, lavage, 10 a tumor-burdened mouse, each 0.2 mL.
All mice were administered 1 times/d, continuous administration for 15 d, monitoring changes of tumor volume and weight. The 16th day, eyeball blood, then dissected mouse to collect tumor, thymus, spleen, and liver, weighed and make a record.
The calculation of inhibition rate [11] is as follows:
the tumor inhibition rate = (tumor weight of the control group − tumor weight of the control group)/ tumor weight of the control group × 100%.
Thymus index [11] is as follows:
thymus index = thymus weight (mg)/body weight of mice (g) × 10.
The calculation of spleen index is as follows:
spleen index = thymus weight (mg)/body weight of mice (g) × 10.
Absorption Kinetics Experiments.
Take 18 tumor-bearing mice. A single oral administrate baicalin (20 mg/kg) + baicalein (20 mg/kg). Eyeball blood was added twice after administration for 7 min, 15 min, 30 min, 1 h, 2 h, 4 h, 8 h, 16 h, and 24 h. The whole blood was added to the pretreated centrifuge centrifuged for 10 min [12] . Plasma 0.2 mL and methanol 1.5 mL were added into tube, 15 min centrifugation, and the supernatant was removed; add 20 L 0.1% phosphoric acid, after mixing, 0.45 m syringe filter with a filter to be analyzed. Remove heart, liver, spleen, lung, kidney, brain tissue, and 0.5 g tissue and add 0.5 mL saline, homogenized.
The homogenate was set in centrifuged tube, 0.4 mL of methanol was added, vortex 10 min, and centrifuged for 15 min; the supernatant was added 20 L 0.1% phosphoric acid, using 0.45 m syringe filter to filter the solution.
Excretion Experiment.
The experiment was divided into treatment group and control group, = 10 tumor-bearing mice, which were placed in a metabolic cage rearing. Mice were fasted for 12 h, but water was allowed. 12 h later, a single oral administrate baicalin (20 mg/kg) + baicalein (20 mg/kg). After the control group was administered 0-4 h, 4-8 h, 8-12 h, and 12-24 h, all urine and feces were collected [13] . According to the above processing method, handle the sample processing. Take four tumor-bearing mice, a single oral administrated baicalin (20 mg/kg) + baicalein (20 mg/kg), taking bile. According to the above processing method handle the sample processing.
Metabolic Experiments.
A single oral administration in 4 mice, took bile 4 h later, methanol was added to a final volume of 1 mL, using 0.45 um syringe filter to filter, injection analysis.
Determination of HPLC
Column [12, 14] number of theoretical plates of not less than 10,000; preparation of the reference solution: precision weight baicalin, baicalein reference 5 mg and 5 mg, in the same 50 mL volumetric flask; add methanol amount of ultrasound to dissolve, diluted to the mark with methanol.
Statistical Data Processing Method.
Experimental data are presented as mean ± standard deviation (±S), each set of data was collected using the test. 
Results
Established Mouse Model of Cancer U14
. 5d tumors in mice after planting, armpit lump visible success rate of 100% was observed before and after the state of motion modeling in mice and found that mice before modeling activities between eating large; After modeling, reduced activity, food intake, less water than before modeling, created by the above phenomenon known U14 cancer mouse model is successful.
Baicalin and Baicalein Chinese Anticancer Effects in Mice U14
. Compared with the positive control group, baicalin and baicalein tumor inhibition rates were higher than the positive control group, but the difference was not statistically significant. And the size of the relationship between the inhibition rate was baicalin > baicalein; the results are shown in Table 1 .
Comparing Thymus Index. Compared with the positive control group, baicalin and baicalein group were significantly higher than the positive control group ( < 0.01); compared with the negative control group, baicalin group was significantly higher than the negative control group ( < 0.01).
Comparing Spleen Index. Compared with the positive control group, baicalein and baicalin group were significantly higher than the positive control group ( < 0.01); compared with the negative control group, baicalein group was higher than the negative control group ( < 0.05).
Due to cyclophosphamide lack of targeting, it not only can effectively suppress tumors but also reduces the immune organism. Thymus and spleen are the two organisms immune organ, on behalf of the immunity organisms [15] . So thymus index and spleen index positive control group were lower than the experimental group and control group. Negative control group of mice completely inhibits tumor immunity on its own, so the thymus and spleen compared with normal mice developed; the results are shown in Table 2 .
Blood Standard Curve Test.
Baicalin was accurately weighed, baicalein reference was 31.89 mg and 10.62 mg, in the same 50mL volumetric flask; add amount of methanol ultrasound to dissolve. The reference concentration of baicalin was diluted from 637.80 ug/mL times to 31.890 ug/mL; scutellarein concentration was diluted from 212.4 ug/mL fold to 10.62 ug/mL [6, 16, 17] . Baicalein content ( 2 , ug/mL) and the peak area ( 2 ) in the relationship: 2 = 2 2 + 2 , where 2 = 84244.97 and 2 = 4.57, are shown in Figure 2. 
Organizations Like the Standard Curve.
In the experiment, baicalin was accurately weighed and baicalein reference was 5 mg and 5 mg, in the same 50 mL volumetric flask; add amount of methanol ultrasound to dissolve. A concentration of 100 ug/mL standard solution using the method of dilution magnification was diluted to 3.125 ug/mL 5 injections gradient [9, 14, 18] , the standard curve (Figures 3  and 4) .
Experiments baicalin ( 3 , ug/mL) and the peak area ( 3 ) are in relation to 3 = 3 3 + 3 , where 3 = 5.99 and 3 = −0.59. 
Absorption Kinetics Experiments.
Blood samples at all time points only detected baicalin absorption peak (peak 1) (Note: Peak 1 baicalin), not scutellarein absorption peaks, as shown in Figure 2 . And the baicalin concentration of plasma appears first plateau after administration for 0.5 h∼4 h and 16 h∼24 h being a second plateau. This is because scutellarein ester-soluble glycosides are better; only baicalin turns into scutellarein; it can be absorbed by the intestinal epithelial cells. Baicalin is absorbed into the blood quickly and converts into scutellarein, so no scutellarein was detected in blood samples. And the presence of baicalin intestinal absorption cycle that is absorbed into the blood baicalin reverted into scutellarein again into the intestine, to be absorbed by the next time, so there will be two absorption plateaus, as shown in Table 3 and Figure 5 .
Excretion Experiment.
Baicalin and baicalein absorption peak was not detected in urine samples. In faeces, the content of baicalin is higher than the content of baicalein, and the content of baicalin and baicalein in feces are a double absorption peak. This is because baicalein is with a wide range of absorption in the gastrointestinal absorption system, and baicalin can only in the colonic bacteria secrete enzymes, into baicalein, without the enzyme action large number of baicalin out of body with feces [15] . So feces of mice have higher levels of baicalin. Double absorption peak is also due to the presence of intestinal loop sake. Data are shown in Table 4 and Figures 6 and 7. 3.7. Metabolic Experiments. Samples measured baicalin absorption peak area of 56.12 mAU * S and scutellarein absorption peak area of 2.99 mAU * S by HPLC. According to the standard curve formula, baicalin was 2.37 × 10 −1 mg/mL and scutellarein content was 1.31 × 10 −2 mg/mL. HPLC chromatographic result is shown in Figure 8 .
Tissue Distribution Experiments.
Just as blood samples, tissue samples can only detect baicalin absorption peak (1) but could not detect scutellarein absorption peaks as shown in Figures 3-10 . After baicalin and baicalein medicine gavage 4 h, the content of baicalin in each tissue is heart > lung > cancer > kidney > liver. Since gavage 4 h, baicalin plasma concentration reached a plateau for the first time, so the drug concentration is the highest in the organization. Baicalin combined with biological heart and lung tissue easily, so the tissue drug concentrations are high. In tumor tissue, baicalin content is higher than that in kidneys and liver, indicating a high using degree of baicalin and baicalein medicine. Baicalin accumulated more in tumor tissue and took its role; excess baicalin through the liver and kidneys and other metabolites organs were excreted out of body; the results were shown in Table 5 and Figures 9 and 10. 
Discussions
Baicalin and baicalein belong to polyphenolic compounds with weak acid; therefore, baicalin and baicalein which is the state of the molecule in the stomach may be easier to be absorbed through the mucosa. Rat gastric absorption test results showed that baicalin and baicalein are absorbed in the stomach, in which baicalein showed good absorption characteristics. The extent of absorption is far superior baicalin [14] , which may be due to the removal of glycosylated aglycone baicalein having more fat-soluble and hydrophobic. Thus it is easier to pass through the gastric mucosa.
The liver is the major site of most drug metabolisms. Most flavonoids metabolism occurs in the digestive tract and liver. Baicalin metabolites in rat liver were baicalein , and baicalein 6,7-di-O--glucuronide (MS), in which five metabolites, including M4 and M5, of polar metabolites are relatively high; a relatively large molecular weight is the major. Some traditional Chinese herbal formula changes will lead directly baicalin metabolites in the liver changes. Baicalin or baicalein metabolites way in urine mainly combines methylation and glucuronide. Baicalin exhibits enterohepatic circulation, after intravenous administration of baicalin solution, with its prototype and metabolites meter; enterohepatic circulation percentages were 4.8% and 13.3%. After oral administration of baicalin solution, with its prototype and metabolites meter, enterohepatic circulation percentage was l8.7% and 19.3%.
Conclusions
Through the study of baicalin and baicalein absorption kinetics experiment, tissue distribution, excretion, and metabolism test, we can draw the following conclusions. The active pharmaceutical ingredient mainly exists in the form of baicalin in blood, which reached the highest concentration in 0.5∼4 h and 12∼24 h. This indicated that the baicalin is absorbed through the gastrointestinal circulation. Four hours later after gavage, the content of baicalin in tumor, heart, liver, and kidney reached a higher concentration. Baicalin and baicalein are mainly excreted through the fecal excretion and bile excretion. In this experiment, baicalin and baicalein, as an anticancer drug, and the two effects on U14 cervical cancer and the pharmacokinetic process in mice were discussed. It provided a data support for the development and improvement of Scutellaria baicalensis.
